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Introduction: Appr_tion
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• Hicrowave.millimeter-wave pllot:ontcs
• Narrow-band com_unlca*dofls

• All-optical do.genera'don and recovery

• Digital communication, if bandwtcrd_ _ expanded

Introduction: _ne,a_oo

"_I _ • Hodu_on of mode-loded(..coupled)lar.enat Z00GHz(theor,/,
LIU 19_8,1_J0)

• Rl_otiflt erlhlrclmelrlt by feedback (experiment, Lau lind Ya,riv

1985) or by external _ (Nag•rain et =11993)

• Pu_-puU modulated DFB b_ (theocy, Harcenac et al Z_94)

• Det:uned DBR Ilseri (t:heoey, _ 1998)

• 2-Section DBR _ (t_ow and expe.dment, _ebon et at 1997,

Hotthie_ et a12000)

• Coupled VCSB.S (theory, N_ and Goodian, 2001)

Commo_ features:

• Gene_ • t,eco_l resonance in •ddlt$o_ to the RO o_:t_ation

through _(l_'nll ClV_ fet_lback or Iltol_mode beltin_

• Using muil_-secbon DBR or DF8 |l_rs Of needing external cavity

or feedback

Model and Equations
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Mode Dynamics 5

AveragedIntensity Patterns(Inde_ Guided)
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Multimode relaxation oscillations and mode beating
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Higher beating frequency with smaller device

Modulation of Multimode VCSELs
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_LCOnclusion
_':_MultJrnode beating greatly enhanced by taking output

from part (e.g.,ha_ of output facet

• Simpler sources of mk:mwave, millimeter wave of
various frequencies generated by varying VCSEL
diameter in a single multlmode VCSEL or coupling of
a few VCSELs

• Breathing frequency in mult_-mode operation affects
modulation response and bandwidth

• Optimizing RO frequency and mode beating
frequency could potentially expand bandwidth
suitable for wide band digital communication
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